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Standard Test Motbod for 
Collection and Measurement of Oustfall (S^ttleable 
Particuiate Matter)'' 

Ttwi daoJsiii b iB'jc4 under Ikb 1Ucd liodgiwiM D 173!): |lic niaDb» inuncdbieiy reUoMig ihc dnigitoflan Iitdtaics Ite y u r of 
af<(iBal >«<ipiia>i oii in Ibo cgis orrzyriiniD. tAcysar tf ItK Jt»llilllni A nlitaticr ul poieuliciM faiiltcaU); Ibc >BBr c / b t ( rettfCVni-A 

L Scope 
1.1 This tesE method covets a precedure f6r collcctJan af 

duatCtll naci i s infcteucnnciic. This tost metiiod is noi approx 
priaie £br detemrination pF tbo dust&ll rare m small oKoa 
flSeiited t>> specific sottrc«e. This test method dtscribes d t t a -
miiHtion of bolb ivata^olubie dAd insoluble purticblaie mat­
ter. 

1^ This iBSt twikoA is Inappco^ate fbr iwhistrial hygicDe 
me execpi WJiers atliiBr.niQr6 specific methods aw also used, 

U 7liti standvti dcta net purport io address ail v / tke 
safety csoncenu, ^ oM^ a/taoeiated ^ t h iis use, li ia the 
rmpotistbitity of ikt UMT aftkis ssandofd to essebjish Qppr>' 
pn'vit iafiiy cud health ptneticefi and detennine d a affptiat-
bilify o f r e ^ a t o t y timilasionf prior i» use. 

2. ftefeccDttd Ddciinonb 

2.1 ASrntSuuiiiM^: 
B i i Sp«ci£caiiOE£ foi: Cl^pjpe^Alloy CoAdeneex T\il>e 

D 1193 Specifieatioa. 1 ^ Kagcnt VAtter* 
D 1356 Tbnninology Relaxing to SaatpliDg and A u a J j ^ af 

ACmospiure^' 
B 1 i Spedftrarion for Wire Cloih Sieved Sat Tociing Pur­

poses* 
£ 380 Pncdce for the Use oTlhe Tncernalionai System of 

Units ^SO (Ifae Iviodeniized Metcic Systctu}'^ 

3. Teroaijiology 
3.1 UeJiRtiforu—^For dcfiniUons of tenw ns&d in this test 

mcifaod, ceier EO TemtiQotegy D 135£. Aii oxplanatios of Units, 
S^bols . a&d convesioD fictoks may be found in Pocdso 
£ 3 3 a 

3.2 Defintitaii a f J ^ m s Spe£<fi,c t9 Tkit Standard: 

' TisE Hti mcibatl It luiiler ilie jurb^cdon of ftBTM ConuniUEO D^U on 
SfiAipliae and Anklyiw af itAiKuqitfm) sn4 il AC 4 ( » t retpmtflbOil/ of $iibc«i»-
aiilce D32iV} oa Anifaleat AaiuS|illEss jlod Sallrcc Ejliksians, 

Ciunix nildoo qppwted OeL I0| l 9 % Publiahed i^rxsmhcf IWS, OH;uu<)y 
piinJlsiiEd IH 0 1739- £0 T. Litl ttevioui uliiiut 0 l7J$ - 99 ( i ^ ) " . 

bj»Bl7t. 

•'^i/irlw/jiiiafc^r'UTAf Aeadevtfr, Mil I I .Q3. 

* DrlGBnilBVod: sciJSefMiulelffoeeiifASniSiallJiMi, M>l UJB—tlBplaeEj 
b lEE&AfltlM a l a 

ccpyiishtDASTkii iMUit hnturbilM^ v<«iconhiiiiK)mi,pAis»s.29E«,vir*idadi«. 

3.2.J Mlleable pariicidata maietlal—any Tosatosi com­
posed aTpardeles small enoueb to pass tliraugb a l-mni scceeo 
(see Spectfiootim £11) and iacge encni^ tg settle by v'urue of 
Oueir wsigk into the comaioer fiom the aonblent aii; 

4. SuMUnary offestMethbd 
4.1 Cooninasofastaodaid size iindebape arc prepared and 

sealed in 8 Jaboisitoty abd ititw opecicd and sfet up ai appropii-
fitely choKa sites so ihii panicukle nutter tea settle into dUm 
fbr prniods of about 30 dayj. The coabinen ore ibea closi^6 
and nomtA to the laboratoiy. "Hie masses of ih& waier>soltiblc 
and -bsoiuble eompsaeno of the raaiexial coUecfcd are deief-
fliiniid. The resvdta tut repented as giams per square cieire par 
30dayss^Cin*30d). 

$. Sisniflcaiice and Use 

5.1 th is test tnethed bas dhc; advantage of o d m n e sinplio-
ity. It i« 3 cfudc and Bon-spedjic lesi oteibo*^ but ir is useAil iii 
^ s Study of iong>'ienn trends. Ic tcquiicfi VMy little tavescncat 
ID dt^uipment and otn be' csuYisd out tvitfaout a la^fie 
teehnicoUy-skiJIed KtaSl 

5.2 Tliis [ut method is usefil] for ebtauiing n n ^ e s of 
setlle^blc piuticulate malior far niiTlux chejnical analysis (1 ) \ 

& InterrereAces 

6,1 The results fioiii this test inetiwd ate Dbnined by 
weighings. Any maierlsl that gets into (be mulalaei' and piuses 
ftmtt^ the aiarve used ID analysis, but ivfaich did not seiile Uito 
tbe coBtsin^r afier air etviniianieei can be coosidefod sn 
Interiociu, 

7.1 CoMxai>)ef̂ -An open-^oMcl eyUndo' not less tliaa I5D 
mm (6 in.) io diameter wilh beigbt not lr»is tbsi en'icc iu 
dianeta-. Cotnaiaecs should Ise: made of auM^tsz stee] or 
wegtheipcoof plastic. Thsy shail be cspable of accepting 
legible, weaiheiptoof, idBntJficafion onaritniES. A tjgfat'-fitTing 
lid is needed far eul i coacaiaer. 

7.2 Siw»d.foir lhe eanlainar. »bich wQl luld the top of ihe 
container at a Jieisfajt of 2 va, ab»ve gnnuod. tt will also inctutfc 
a wind shield eonsoucoBd Siccordiflg to FIjsa. 1 and 2. Expcri-

' T I E kaliUKe jUB^bcn In pTnTit-inn nfin- M ibe till arirl'nciua& i t ib : md of 
<hls «ai incJwd, 
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FIG.. 1 Wind Stttetd for Duatfall CBntalnai-

ELFPORT HJMttMCUa 
FlQ. 2 Plan NtMf of tWnd Shtald 

tiieqts tepacted (tl Kohler and Fleck Q.} wdieate dist oiucli 
bitter precision i$ obtained uihm du£ simple acfodynaniic 
siiicld is provided, and diat TKOCS is a wide variabiliiy hi tiie 
cpoecDCration of paiticLss sabjccl Co seiUitig at beigbl^ of less 
Ition 2 m. 

1 3 Sieiie. i vua ^ o . Ifi). aiaixJess siseL 
7.4 JOrytng Owen, -widi nanpfwawtft conlMrilcd fti lOfC. 
7.5 Buc>inet Fiinnei, and 2 IH Bltwioe flask. 
7.6 f^eyPaper. £)st Alteringtjrpc, drBli:!Stofitthefiuctther 

fittuid. 
7.7 Sveiparatltig Dlukes. I 00-BIL cApOBi{% c&pabls of being 

Undmbiguou^y ide&ofied 
'7,8 Deflccatan. 
7.9 AtteĴ UocU Balatta, to Weigb with a peeeisioo. of ±0.1 

7.10 /i'/cxtfiie 5^iu/s . 
7.1 i Osde, or ftame in wbieb io cany ibe conbiiiicrsj 
7.Z2 GradtaJinl Cy l i t ^ r 1 I- capacity, MIIOSC graduations 

have been liheciiccd for cnlibMtien accuracy, ±S mL, using, Ibr 
sxaiDple. valaniecnti flasics or pipet:«s. 

8.1 Purity (fflJfater—^jTiisss otheovise Indicated, rcfcreace 

D1739 

to wateK shaW be undecscood to mean Teagedi wscer a$ definrd 
by Type U of Specification D 119S. 

9. Sampling 
9.1 Sliai (3, 4]; for general sampliag strateg^v se« Speci£-

Cidoas B37. 
d.l.J locaticnt: 
9.1.i.l Tbese i^cominendatians are a i*uide to the seleel'ion 

of a sile. In caaw wbcie these gilideline? imhnot be fbU îî 'cd. 
results shoold only be pmsteted aoccmpatued l̂ y an appropn-
cioc caveat. 

9.1.1.2 The sampling site should be in &Q open areo, irea of 
stnietnresJiigher ihtm, 1 m Within a 2D-tn oidius of*die coofcainer 
stand. It should be away frosD local souiceB of poUution atul 
objeeis that could a£Fec( the settlinf ttf particulare nuitcet: such 
as nees, and air exhuvsts and intailses, Accesaibili^ and scCuriQ^ 
fipn vandalism are major donsidciBdoas in tbe sedectjoa of o 
site. 

9.1.1.3 £lcrvaliQns lo higher objtuii v^iihin 2Q m should not 
exceed 3 0 ' {mm the hariimitJiJ. 

9.1.1.4 ppca meas around police and fire ststions and 
iihratjes are often suitable because of ftuur zcccsaibibty and 
security. 

^ . l . U Avoid siuisg Oio conioineis near chinutcys. When­
ever possjbib; the sampling sice shail be mon Una icn 
siaclc-lenslfaa from an opendivs stack imd upiwlnd &om it 
Qccoiding ID the ina«t £roqtJtnt wmd ditcctioo. 

hkna 1—So 401 asSuoie Unt iotSa are uwsed without, auiafig rjimi 
iaquiiy. 

9.1.2 Number of Shes {Sy—Jm each n^ion to be surveyed, 
e minimiim of four ^anpling s i t s shall be provided, to aOow 
tor tejened samples abd te provide some evidencs fbr quality 
asscratm diecks. An orderly spacing of the etnfions shoold be 
Qsade fl^roxiniately at the vertices of ao equiiatenl triaqgolar 
gtid. The availahiii^ afataffv/in often bo acooatratning latim. 
but it is BuggBStcd didx the spacing benvero sites be belwsm 5 
and ft km. 

9.1.3 Sr're Recofds—A, £ls nidxich 'will contain, physical 
infannation spectiie to each site, such as tbe appzoximaie 
elevation abolre sea level, l̂l̂ > CD-ordinat&s. and ac foftii, 
should be naiBtsonad for cadi sire. It should include a deiailed 
de^eirlpdon, or photojjtapha af the oonnlnet dtond dut JucUide 
iQ swroundings. Also iuctuded shoiUd be phocojgiaiihs or 
debiled desctiptwns ttf the iuftovisditve area in ihe fitUr 
oompms peioi directions £rciin ihc coaEOiBef stand. iJna&usi 
aBtivities occdoing in tbe iieigiibiiiho^ of ibe $ite -(bet eniic 
large amounts of panieUlatc issuer into the nir should be 
leeordod to the site file, Sluh oveats are ftzcs^ coostiuclian and 
demnlJiioQ 'n^tfc, nsfSc divctsieans^ and so fbnt^ Jt.eeokd5 of 
dicse events will greatly inaense the value of dlic data gathered 
fitun this tedtTnetbodi Recotds pf tain aiail 5no>v&)l for lhc sites 
may also be belpfiil la iatcipietiBs the resolts irom this test 
method. 

9.2 Pr«partutoH Q/the Contairte^s—-Thorouebl/ clean the 
coniainers and lids, usiag irbe^ptA soUuiotv. Kiose the con­
tainers I'Wice vrith teageat water. Ths containers should bo 
seated with Their lids, Jabelled widi ideniS&acisa nmsbers, ibd 
placed in the raclc or crate. 
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9.3 Sojupie Colleeifoa: 
93.1 Sen oat the conbunets at tiie sites. Kecocd the dale, 

time and idejirificaticn nuinter as each cumtaiilef ij sec out and 
its (id lemoved. 

9J .2 A I the end of iha ^auplinfl; period^ lUeal the contain-
eia with their lids srd ptace then in the ciates or radss and 
retuiu them to the labQi'9ioiy for analysis. The dase and time of 
pick up and (he idemliictiion tiumher of the eooDineis should 
be recorded at each diie on they ace collected. 

9 3 3 Rain or snow ivju collect in aiid evaporale bom the 
coniaioetB dgring tb« expoauie period, imd eonl«in05 iriay 
have liqhiii in ibun when they are picked up. This liquid ia later 
prooEssed and ttterefote should uot be discarded. If eoixigfa 
inches Of rain or snovr are feitowa to have fdUen at a site ih&t it 
is likely diat the Gantaiut!? was filled voth either, the com-
jpondin^ dampiti shoiitd be Voided. 

9.4 Sampling P&ieit—'Tbb sampUng period ^holl be one 
calendar jtmaifi with dn sUawooce of s 2 days peimlssible 
ti^Bn the setroM Md pick-up daiea am cUosen. Xesults sie 
noBtuLized to a ihiny day period. 

5.5 Haadhng: 
9.5.1 "Ha attempt should be tnade to rattove the collected 

maieriGil Ekoni tiie contaioeis ai ihe sampling site. 
9.5.2 A3 tha containers are loaded laio tho cnites to go to die 

field and again a£er they ase lecumed to the iaboratoty, iccortis 
should be made in a pDrrtnaneot loe boob, t b e oucgping and 
iat;oitiing recorda should bo reconciled invDOediat̂ ly and any 
diserepdacies investigated i rame^te ly , so thai missing 
ntnples can be ^uAd before their exposure paiod exceeds the 
maximum penniasihle 32 days. 

10. Procedure 
10.1 The proceduies ate doseribed below in lemis bf a 

single sauiple, bm notniiliy txtany samples wiU be analyzed 
sintAlltaneously usihg tmJUtpIe c«>npocat!n£ dishes liHers, etc, 

102 iHsaHAlA Matier 
10i2il Pnpiire an evaporatitlg dish by washing, drying and 

marldr^ it vritfa nn idetitificaiioh micabo'. 
10.2.2 Place a fb l^d iilcer paper vs. ihe ptepaml dish and 

dry 'A for ar least l h in ih^ ovea Cool it n the desiccator, then 
weigh the filter in the dish TO the nearest O.I ms- .Ke«ard the 
weight OS ihe tare -weight for insoluble ludttar, 

JO.2.3 Seat the filter paper 00-2-Z) ^ ^he Buehaer fiuuMl by 
wettit^g it with a srtiall araounr of mtgent waist T'lace ihe 
Rlnnel on the filter flat^K. I/tfae coniaitier to be anaiyzed is dry 
or has less IhiQi 20D mL of u^e)- in it. add enough reagent 
•waut t» it to bring die volunaO of liquid up to about 200 m l . 
Swirl the water armiod to eniCnui the settled pqtticulate matner. 
Use a clcaA flKxibie: spanila rinsed wilfa reageai water to swab 
33Wn ltl£ walls of the ooniaiaer and ensure diat afl the 
Mrdcu^c matter is firced fiom tbe vi«lls and booom tff ifai; 
;ontainer. PoUr ihe liquid oiid entrninedpardcuJaia matter into 
he eiter fiuuiol through tho Xo. 18 sieve. Tiie filnate coUcctred 
0 t t» S&sk ivill be used Inter for deterrainatioD of soluble 
aartcr. 

10.2.4 Mflasux« and roeord tbe volume of the filiiaia in the 
nduaied cylinder and cetajn it for deterniuiation of the soluble 
)iUMi:lt. Riitsc the eootniner with gppiDxiinatEly 100 mL of 
-4gcnt WDthr and tctuisfer any ^ t d laaterial letnaioiog ID the 

D1739 

container to che filter diTough die sieve, using die jEIen'bJe 
spai:ula if necessary. Discard the filtiasB fium the rinsing and 
any material xcDined by die sieve, 

10.2.5 Ksroove the f̂ilter p^^er witb tbe insohjblc naatshai 
ftum the £icer fluuic). pbco ic in die cojcod dish and put ihcm in 
the oven fbr at kast 90 min. Cool tbeiu in a detfiocatbr for at 
least 1 h. >^igl\ the dried dish and filter with insotuble autariol 
to wiibla 0.1 rag. l^peat the drying pn^cedure vjitil a con^cuil; 
mass is obi&ined. 

10.2.6 Calculaie dxc Weighl of Insoluble pam'culab tnaticr 
by deductiiig the mrt weighi of ihs filler and dish frotn ths 
weig^ fbund TD 10.2.3. 

10.3 TbUl SvluUe Mancr: 
I O J . 1 Frepae an evaporatlDg dish as in 10.2.1. 
10.3.2 Pat all, or a measured SOD d U whichever is itas, of 

the fUitate fiom 1 a2.4 hito a. [000 mL beslcet. Coneentrateihs 
Solhtifio siourjy io approximately SO mL on a hot plate by 
boiling away water. If tbe total fiitfate voIUoie was less than 
300 mLi tnolce note of thi:i fact 

10.3.3 Diy die prepared vvQponUng dish in the oven and 
ctM) it ia tho dcBxccatoc Wagb it and record che weight to che 
nearest 0.1 xn^ as the tare wejghi. 

10.3.4 QuaoJiiarlvcly itaaifer ttie cooceAtrated lilirate frotn 
lOJ. l to tlie tared dish and continue the evaporadcm vc^y 
slovly on a hot-plate to dryness. Dry die dish aad conteius in 
ihe oven fot 2 h, m i cobl in (he desiccator for at toast I h. 
Vtigb dts evBpeiat)ttg dish and contents and record the raass to 
the oeareit 0.1 tng. Kopeat the drying and cooling until » 
eoDsiani niase is ohldined. 

10.3.5 Calculate ^ ner moss of the iriascrlal dissolved ia 
the soludnn Dkcn in 103.1 fay subi73ctini£ the tare inaas 6om 
tbe loass dcteimhied in 10,3.3, If tho whole >olame of the 
filoaic tuts not takcd in 10.3.J, nonnalisse tbe net SOOSB to the 
V^hold volivna. Sispoti the resulomi figure as actubls jsaiticulaic 
matter 

U . CakulsUan 

11.1 Galcolaxe a dejpoGition rate. JD, in grams/square 
mefcecQO day period, E^(ni^ 30 dX fbe the two iiiasscs of 
material obtained in Section 10: 

where: 
A ~ collection area, the C3YIS9 sectional atea of die nside 

diameter of the to^ di the costiiner, n f . and 
IF B masses detennined in (0.2 and 103^ nocmolized if 

necsssajy D a 30 day perietS, g. 

12. Pi«ci^an and t m (?. 3,7) 
12.1 An investigacion ioin the pt«ciBloQ bf this test method 

(a iainllac method now being -wiciidrawo) vras made as part nf 
an interlabomtoo^ ^ludy of air poUudon monitorhig inhthods 
calW Project Threshold in 1968. The tcsc meihod as Then 
defined was i>ot exactly the One descrilxd in this standard. The 
Bontuiner was ooi equipped vith die oetudynamLC haloid 
cioSned now, aod the height for (he container was ouch less 
loosed deSned. Iti addldon. the aceepiahce criteria for siMi 
were net as siringenc as in this siaadaiti; roaf̂ -Mp locations 
«ece acceptable. Meetham (fi) repons a stzofig vatiatioa in the 

12 
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aidouac of aatnpie coUecied in. eontniners a) the same site 
scpanted by verdeal heighL The ruutts ftool Project Threeh-
old are prescnud in 12.1.2 through 12,1.7 and uocu lafbrma-
lian is ttVaiiablB widi r c ^ K t tp die prteislon to be etjuccted in 
sardpliflg widi diffiercin types of containers in Bcf 6 

12.1.1 Aeptaiueibilify—^e dtajidad de\'ia(lon for vatijt.̂  
ijnu attjobg siiiyje dustf^ measuienients by dljleratir labora­
tories is 1.46 g/(tn^- 30 d) and ii associaied with a mean 
dustfoil of 6.45 g /^^- 30 di, M<:3SUfiemeats «ii thnse dustftJI 
nccs over tbe range of 3.28 to 10,47 g/(tn^' 30 d) do not uhibit 
on appascDt rctacionst^p between dUatfiiU rate nod repAiduc-
ibiliiy. 

12.1.2 Arpcwa^Wfy—The smtuhird deviation fbr voriudon$ 
aiiMD£ cissaied dtut&U mcssuttOTmis within labtwabuies is 
1.03 g/(m^' 30 d} and h associated with a mean dustfhll of 6.45 
gl(ji^' 30 d), M£aju(cmcn& at thtee dustfatl xates in the range 
of 3.2S to 10.47 gn.ta^ 30 d) did sot show Sa sppatsnt 
ibUiionshlp between dost&H rate and iepeatBbihQ> 

12.113 Known queotides of VAtix soluble ond wster ia-
soluble particjobtc loataaais wenc added ta snisA dtî tfaZ) 
samples after thar eolleetton aad prior to analysis. Th» ftvctage 
recovety ofthe diuc spikes was 96 K based upon aii meaSure-
mentiti The Standard deviation ofthe spike lecovery tocasune-
tncnts Is 16 %. 

01739 

12.1.4 The stamidrd deviations of between, end wid^in-
laboiatoty determiBationf ofthe w^tqt insoluble &acdon of tbe 
ambSeai dusiM samjiks » c 1.16 and 0L7S g/Cv^- 30 d) 
respectively, and ate associated with % mean •wadt ^lisdlUbic 
dlBifiJl of 3.50 6/(ni*- 30 d). 

12.1.5 The average: recovery of water insoluble diisrt^ 
SpUxa fay all labotatDircs and at all siies is SI % and ihe 
standard deviaiioa ofthe recoveiy measciierrjutts a H'Va. 

12.1.5 Tbe standard deviatio&S of between- nod within-
labocatoiy dcromlnatidas of the wata- solabJe fiactioa of 
ambieiic dustfatt ssjnplcs are 1.64 and 0.59 ^/<xtr- 30 d). 
respecdveJy and are associated with a mran water soluble 
dustfiOI of 2.59 gi'Cnr'- 30 d), 

12.1.7 the average recovery of water tohible dustfhll spikes 
bry d l htboiatories and at ail sites \ s 9 5 % and the standard 
deviation of ihe tecoyery tseasurasenu i* 37 %. 

12.2 Bencr lesulQi wue ettabcd by Kehler and fleck (7) 
using the ae^otiynaDiic vdiie .speciiied in this test metiiBd. 

13. VxyytorOa 

J3.1 ambicJU amospheiesj dUstfall; settle^ble paiticulaie 
matter 
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